Chemoprotective 3H-1,2-dithiole-3-thione induces antioxidant genes in vivo.
Several 1,2-dithiole-3-thiones are potent inhibitors of chemical-induced tumors in multiple tissues. Chemoprotection by 1, 2-dithiole-3-thiones has been associated with induction of detoxication enzymes, although several studies suggest that additional mechanisms may be involved. In this study, we examined the induction of hepatic antioxidant genes in rats treated with 3H-1, 2-dithiole-3-thione (D3T). After a 24 h D3T treatment, a 2.4-fold increase in catalase mRNA was observed, which was accompanied by a 1. 5-fold increase in catalase protein expression and a 2.3-fold increase in catalase activity. D3T also mediated 2.9-, 5.9-, and 3. 7-fold increases in the 1.0, 3.0, and 4.0 kb mRNA species of manganese superoxide dismutase (MnSOD), respectively. The induction of MnSOD mRNA by D3T was coincident with 1.7-fold and 4.6-fold increases in MnSOD protein and enzyme activity, respectively. Induction of gamma-glutamylcysteine synthetase mRNA by D3T was accompanied by an increase in glutathione levels. Nuclear run-on assays provided evidence that D3T enhances the transcription rate from MnSOD, catalase, and gamma-glutamylcysteine synthetase. In support of this view, D3T also activated an MnSOD promoter-reporter construct in transiently transfected HepG2 cells. In light of observations that antioxidant enzyme regulation may be altered during carcinogenesis, induction of these genes could provide a potentially important mechanism of action of chemoprotective 1, 2-dithiole-3-thiones.